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[Detailed Description of the Invention] 

Field this invention of background invention of peptide dmg agent invention for 
taking orally relates to the peptide drug agent for taking orally to which an active 
compound contains two or more amino acid and at least one peptide bond in the 
molecular structure, and the method of raising the bioavailability of this peptide 
activity compound, when administered orally. 

The Homo sapiens hormone of a majority of explanation pertinent arts , 

neurotransmitter, and other important biological compounds have peptide as a 
substantive part of the molecular structure. Many diseases answer positively making 
the level of these peptide compounds in a patient go up. A patient may be medicated 
with an effective quantity by various methods therapeutically [ this biological related 
peptide ]. However, internal use desirable about this kind of active compound is 
dramatically difficult so that it may discuss below further. 

For example, calcitonin salmon is peptide hormone to which the calcium consumption 
fi"om a bone is made to fall. When used for bone associated diseases and calcium 
injury (osteoporosis, Paget's disease, malignant hypercalcemia, etc.), this calcitonin 
has the effect of helping to hold bone density. Many kinds of calcitonins isolate 
(human calcitonin, calcitonin salmon, eel calcitonin, elcatonin, swine calcitonin, and 
fowl calcitonin). Structural homology is not remarkable among various calcitonins. 
For example, only 50% is the same from the amino acid which builds the calcitonin of 
Homo sapiens -, and the amino acid which builds calcitonin salmon. Howeyer, in 
spite of the difference in molecular structure, as calcitonin salmon described above, it 
can be used for the treatment of a human calcitonin response disease. 
The peptide medicine used with the advanced technology is often prescribed for the 
patient by injection or pemasaiity. An insulin is one example of peptide medicine 
frequently prescribed for the patient by injection. Although intemal use is more 
preferred, since a peptide activity compound is very apt to receive denaturation in the 
stomach and intestines, it becomes a problem and is a victory. Attaining the level in 
blood which can remanufacture calcitonin salmon seems for example, not to report it 
with the advanced technology, when administered orally. Calcitonin salmon lacks 
sufficient stability in an alimentary canal, and according to seldom being transported 
into blood through an intestinal wall, this is considered. However, as compared with 
taking orally, injection and nasal administration are clearly inconvenient, and give a 
patient displeasure. It breaks out that a patient does not often take substantially in a 
treatment therapy for this inconvenience or displeasure. Thus, there is technical 
necessity about the intemal use of peptide medicines, such as other substances 
minutely described on an insulin, calcitonin salnion, and these Descriptions, which 
can be remanufactured [ more effective and ]. 

The protein breakdown nature enzyme of both the stomach and intestines 
denaturalizes and inactivates it, before peptide is absorbed by the blood flow. All the 
peptide which escaped the protein breakdown nature denaturation by stomach 
protease (it has acid pH optimum typically) faces the enzyme (it has basic pH 
optimum from neutrality typically) secreted by protease and the pancreas of a small 
intestine. The special difficulty of occurring from intemal use of peptide, such as 
calcitonin salmon, has comparatively large molecular size and its electric charge 
distribution which it has. This makes it still more difficult for calcitonin salmon to 
permeate the membrane which met the intestinal wall, or to enter into blood through 
intestinal brush border membrane. These additional problems restrict a bioavailability 



further. 

The purpose of outline this invention of invention is to provide an effective oral 
medicinal composition therapeutically for transporting certainly for example, 
physiological biologically-active-peptide agents, such as other substances described 
on medicine peptide, for example, an insulin, calcitonin salmon, vasopressin, and 
these Descriptions. 

The further purpose of this invention is to provide the cure for raising the 
bioavailability of this peptide. 

The further purpose of this invention provides the method of dealing with bone 

associated diseases and calcium injury, by administering calcitonin salmon orally. 
In one mode, it is this invention, (A) This biologically-active-peptide agent of a 
remedially effective quantity; 

(B) At least one sort of pH decrease agents permitted pharmacologically; 

(C) At least one sort of absorption improvers effective for promoting the 
bioavailability of this active agent; 

(D) Acid resistance protection conveyance agent effective for transporting this 
medicinal composition through a patient's stomach while preventing contact with this 
biologically active peptide and stomach protease; 

(Among them, when this constituent is added to 10 ml of O.IM sodium bicarbonate 
solution, a pH decrease agent is the quantity which becomes enough to make the pH 
of this solution or less into 5.5, and exists in this medicinal composition) 
The medicinal composition for taking orally of the physiological biologically-active- 
peptide agent containing things is provided. 

Although a desirable peptide activity agent does not limit, it contains an insulin, 
vasopressin, calcitonin salmon, and other substances that carry out the following, and 
contains especially calcitonin salmon. 

In other embodiments, provide this invention and the method for raising the 
bioavailability of the therapeutic peptide activity drugs prescribed for the patient in 
taking orally the method. These peptide activity drugs with at least one sort of pH 
decrease agents, and at least one sort of absorption improvers. It includes that this 
peptide drug agent, a pH decrease agent, and an absorption improver are emitted 
subsequently to the inside of an intestinal tract through this patient's mouth and the 
stomach under protection of the acid resistance protection conveyance agent which 
prevents substantially contact with stomach protease and this peptide agent. 
If this pH decrease agent and the substance both emitted are added to 10 ml of O.IM 
sodium bicarbonate solution, it will be sufficient quantity to make the pH of this 
solution or less into 5.5, and will be emitted in intestines. 
In other embodiments, provide this invention and the method for raising the 
bioavailability of the calcitonin salmon given in taking orally the method, This 
calcitonin with at least one sort of pH decrease agents, and at least one sort of 
absorption improvers. It includes that this calcitonin salmon, a pH decrease agent, and 
an absorption improver are emitted subsequently to the inside of an intestinal tract 
through this patient's mouth and the stomach under protection of the enteric coating 
which prevents contact with stomach protease and this calcitonin substantially. 
If it is added to the quantity of 10 ml of O.IM sodium bicarbonate solution by this 
conveyance agent in this intestinal tract, this pH decrease agent will be sufficient 
quantity to make the pH of this solution or less into 5.5, and will be emitted. 
This invention, (1) A possibility that the protein breakdown nature denaturation of a 
peptide activity compound will occur by protecting peptide from the protein 
breakdown by stomach protease (it is activity most at acid pH typically), (2) 



intestines, and pancreas protease (it is activity most at pH of neutrality [ basicity ] 
typically) simultaneously. It will think, if it decreases. 

By this invention promoting a process, the peptide protection from protein breakdown 
nature denaturation is continued, and peptide is considered to enter into blood through 
intestines brush border membrane. 

An acid resistance protection conveyance agent protects a peptide activity agent from 
acid stomach operation protease. A significant quantity of acid (the peptide activity 
agent is mixed with this) decreases in number the activity of basic operation protease 
(for example, luminal or slaking property protease of brush border membrane) from 
the neutrality in intestines by lowering pH to below the optimal active zone of 
protease in intestines. The absorption improver of this invention is used for raising 
that a peptide agerit is carried into blood through an intestinal-mucosa layer and brush 
border membrane. 

The concurrent use of the absorption improver by this invention and a pH decrease 
agent brings a surprising synergistic effect to a bioavailability as compared with an 
absorption improver independent or a pH decrease agent independent. The formula I 
of Table 4 (calcitonin salmon independent) which carries, out a postscript, and the 
formula I of Table 3 (calcitonin salmon and pH decrease agent) and the formula II 
(calcitonin salmon and absorption improver) of Table 4 are compared with the 
formula III (calcitonin salmon, a pH decrease agent, and an absorption improver) of 
Table 4, 

Other features and advantages of this invention will become clear from the following 
detailed description of the invention. 

The patient who requires the treatment in a peptide activity ingredient is provided 
with the oral medicinal composition by a suitable dosage by detailed opinion 
Akemoto invention of invention . Although usual tablet or capsule of a constituent of a 
size in medicine manufacture is preferred, it is not necessarily limited to it. The . 
postscript of the dosage and the number of times of the administration is carried out in 
detail. Effective patients are those who have an obstacle which answers preferably 
that the level of a peptide content compound goes up. For example, calcitonin salmon 
of taking orally by this invention is used for dealing with the patient of calcium injury 
or a bone disease. In osteoporosis, Paget's disease, ^^^^ ^jjg 

invention is used, for example, although a measure is preferably taken by calcitonin 
salmon, the calcitonin of taking orally, and. 

Calcitonin salmon is an active ingredient desirable to the use in this invention from 
many Reasons, For example, even if used for a human patient, it has an advantage 
which exceeds human calcitonin. Effect is large, and the advantage acquired by the 
treatment of the Homo sapiens osteoporosis instead of human calcitonin using 
calcitonin salmon is analgesia nature, and is with long half-lives. Calcitonin salrnon is 
more effective in a quantity lower than the quantity which natural human calcitonin 
takes in treatment. There are not a sabnon and homology substmitial to human 
calcitonin, and, as for the amino acid sequence of both calcitonins, only 50% is the 
same. 

When administered orally by this invention, this invention person found out having a 
far high bioavailability rather than calcitonin salmon was predicted from the 
molecular weight, this invention person discovered exceeding intentionally it (as for 
amino acid, in the former (sCT), the latter (PTH) is 34 to 32) of parathyroid hormone 
which has the amount of peptide molecules with a similar bioavailability of calcitonin 
sahnon in the oral formula of this invention by the internal comparative study. 
Although it is not the intention connected to theory, it is thought that the medicinal 



composition of this invention conquers separate and a series of unrelated natural 
barriers to a bioavailability. Various ingredients of a medicinal composition conquer a 
separate obstacle as it is also at the suitable mechanism for each, and they bring 
synergy to the bioavailability of a peptide activity ingredient. Although [ which is 
chemical and strengthens the bioavailability by a physical property ] it is peculiar to 
calcitonin salmon and other peptide, a specific absorption improver becomes effective 
so that the following may be carried out. 

A peptide activity compound may be administered orally. By this invention, the 
protein breakdown nature denaturation of peptide by protease (the most is activity in 
the field of basicity [ neutrality / pH ]) of stomach protease (the most is activity in pH 
acidic regions) and intestines, or the pancreas decreases. A soluble improver promotes 
that a peptide activity agent passes an intestinal-epithelium barrier. 
Although it is not the intention connected to theory, in order to prevent substantially 
contact with calcitonin salmon or other biologically active peptide, and a certain 
stomach protease that can denaturalize it by this invention, peptide is transported 
under a suitable acid resistance protection conveyance agent.If the medicinal 
composition of this invention goes into the intestines which are neutral pH from 
basicity through the stomach, protease has neutrality from optiraum-pH basicity there, 
but enteric coating or other conveyance agents emit peptide and acid (touching 
mutually). 

It is thought that this acid lowers pH in local intestines (place where an activator agent 
is emitted) to a level lower than the optimum region for much protease in intestines. 
This pH decrease makes the protein breakdown ability of protease in intestines 
decrease, and protects peptide fi"om the denaturation which may take place. The 
activity of these protease decreases according to temporary acidic environment 
provided by this invention. It is desirable to provide sufficient acid so that pH in local 
intestines may fall in 3.5 or less still more preferably or less by 4.7 preferably by 5.5 
or less temporarily. 

It is an index of the quantity of the acid which the sodium bicarbonate examination 
("pH decrease agent" chapter of a title) which carries out the following needs. As for 
the deteriorating state of pH in intestines, continuing is [ sufficient time to protect 
peptide from protein breakdown nature denaturation ] preferred until the quantity 
which has peptide at least obtains an opportunity to go into a blood flow from an 
intestinal wall. According to the experiment by calcitonin salmon, when an active 
ingredient is directly injected into the duodenum, an ileum, or a large intestine, as for 
the blood drug concentration of calcitonin salmon, Tmax for 5 to 1 5 minutes is shown. 
In the state where protein breakdown activity decreased, the absorption improver of 
this invention promotes the peptide absorption to the inside of blood synergistically. 
The mechanism considered that a bioavailability increases by this invention has an 
active ingredient of a medicinal composition in being emitted as simultaneous as 
.possible. It is desirable to keep the quantity of enteric coating as low as possible 
preferably to compensate for offer of the protection to stomach protease for this 
purpose. Thus, the influence of enteric coating becomes small to discharge of other 
ingredients in the time close to discharge or it of peptide. Enteric coating should 
usually be added of 30 or less weight % of the remaining ingredients (namely, other 
ingredients of the constituent from which enteric coating was excepted) of the 
medicinal composition. Enteric coating is preferably made at 1 0-20% still more 
preferably 20% to the weight of an uncoated ingredient. 

The absorption improver (the following is carried out for details) which are a soluble 
improver and/or a transfer improver and is obtained advances a process so that a 



transfer may occur as much as possible in the time zone when helps the transfer of the 
peptide agent from an intestinal tract to the inside of blood, pH in intestines falls at, 
and the protein breakdown ability in intestines is falling. Many surface-active agents 
can act as both a soluble improver and a transfer (incorporation) improver. Although 
it is not the intention connected to theory, it is thought that a soluble improver 
provides the better solubility [ in / the stratum mucosum which met the simultaneous 
possible discharge of this invention active ingredient to the aquosity portion in (1) 
intestines and (2) intestinal walls ] of the peptide which leads the time of a transfer. If 
a peptide activity ingredient reaches an intestinal wall, an incorporation improver 
provides good shift into blood through intestines brush border membrane through 
either transformer cellularity or the Para cellularity shift. Many desirable compounds 
provide both fiinctions so that the following of the details may be carried out. In that 
case, the desirable embodiment using both fiinctions only adds one additional 
compoimd to a medicinal composition, and can attain the purpose. In other 
embodiments, a different absorption improver provides two functions separately. 
Each of the desirable ingredient of the medicinal composition of this invention will be 
described later, respectively. 

It can use like a pH decrease agent also with an independent combination of two or 
more pH decrease agents or two or more improvers, and/or an independent improver. 
A postscript is carried out also about some desirable combination. 
All the remedy agents which have two or more amino acid and at least one peptide 
bond in the molecular structure in activity physiologically are contained in the peptide 
activity ingredient which has an advantage by internal use by peptide activity 
ingredient this invention. According to some mechanisms, this invention controls the 
denaturation of the active ingredient by the protease which will cleave one or more 
peptide bonds of an active ingredient. The substitution and a modification of fiirther 
others may be made by molecular structure. For example, calcitonin salmon which is 
a desirable peptide activity agent is formed into a friend date in the end of the C. 
Peptide of both artificiality and nature can administer orally according to this 
invention. 

Although it does not limit, there are an insulin, vasopressin, and calcitonin (not only 
desirable calcitonin salmon but other calcitonins are included) in the peptide activity 
compound of this invention. As other examples, there are calcitonin gene related 
peptide, parathyroid hormone, a luteinizing hormone stripping factor, erythropoietin, 
an organization plasminogen activator, a human growth hormone, 
adrenocorticotrophin, various interleukin, enkephalin, etc. Many other things are 
known. 

The profits from internal use also according [ what kind of Pharmaceutical 
Compounds Sub-Division which has a peptide bond which can be the target of 
cleavage in an alimentary canal ] to this invention will be obtained. It is because it is 
thought that such cleavage decreases by this invention. 

0.02-0.2 % When using calcitonin salmon, it is preferably contained to the full weight 
of the whole (except for enteric coating) medicinal composition. Calcitonin salmon is 
marketed (for example, BACHEM, Torrence, California). It is compoundable with 
known technology. The postscript of the some is carried out simply. Other peptide 
activity agents should exist by high or low concentration according to desired target 
blood drug concentration about the active compound in the oral transportation system 
of this invention, and its bioavailability (some are shown in Table 8). 
The existing technology of a calcitonin salmon precursor is chemical, or it is built by 
a recombination synthetic method. The precursor of other amidation peptide activity 



agents is built similarly. It seems that recombination production has dramatically good 
cost-performance. A precursor is converted into activity calcitonin salmon by the 
known amidation reaction. For example, the enzymatic amidating methods are U.S. 
Pat. No, 4,708,934 and the European Patent public presentation 0. 308 067 and 0 382 
It is indicated to 403. both enzymes in which recombination production carries out the 
catalyst of the conversion to a precursor and calcitonin salmon of that ~ an 
intermediary — it is desirable. Such recombination production was indicated without 
Biotechnology and Vol.1 l(1993)pp.64-70, and has also described conversion on the 
amidation object of a precursor fiirther. The recombination product reported here is 
the same as the calcitonin salmon manufactured using natural calcitonin salmon or 
solution, and solid phase chemical peptide synthesis. 

Production of desirable recombination calcitonin salmon (rsCT) advances by building 
a glycine extension calcitonin salmon precursor with a glutathione S-transferase as 
soluble fused protein, for example. A glycine extension precursor has the same 
molecular structure as activity calcitonin salmon, if a C terminal is removed, (-pro- 
NH2 finishes calcitonin sahnon and a precursor finishes it as -pro-gly.) alpha- 
amidation enzyme indicated in above-mentioned document carries out the catalyst of 
the conversion to calcitonin salmon of a precursor. For example, in a Chinese hamster 
ovary cell (CHO) cell, this enzyme is preferably built by Biotechnology of the above- 
mentioned citation like a description in recombination. Other precursors to other 
amidation peptide are built in a similar way. The peptide which does not need 
amidation or other additional organic-functions-ization is also built in a similar way. 
Other peptide activity agents are marketed or are built with the existing technology. 
When emitted in intestines, there should be the whole quantity of the pH decrease 
agent which should be prescribed for the patient with each administration of pH 
decrease agent calcitonin salmon preferably in sufficient quantity for that of pH 
****** in partial intestines so that it may be substantially less than the protease 
optimum pH of a there. The quantity to need changes inevitably by some factors, such 
as the proton equivalent given by the kind (the following is carried out) of used pH 
decrease agent, and the pH decrease agent. The quantity taken to acquire the 
outstanding bioavailability as a practical question is a quantity which lowers the pH of 
this solution to 3,5 or less still more preferably 4,7 or less preferably 5,5 or less, when 
10 ml of 0.1 M sodium bicarbonate solution is added. Acid sufficient in the above- 
mentioned examination to lower [ about 2.8 ] pH is used in some the embodiments, in 

the medicinal composition of this invention - desirable — at least 300 mg ~ . . 

further — desirable ~ at least a 400-mg pH decrease agent is used. This is applied 

to the full weight which doubled them, when two or more pH decrease agents are used 
together. The oral pharmaceutical preparation should, not contain any bases which bar 
that pH of the above-mentioned sodium bicarbonate examination falls in 5.5, when 
emitted with a pH decrease compound. 

The pH decrease agent of this invention is a compound which there is no toxicity at an 
alimentary canal, and takes out a hydrogen ion, or (usual acid) may induce the high 
amount of hydrogen ions from a local ring boundary and which is permitted 
pharmacologically. These compounds can also be used together. At least one ^ort of 
pH decrease agents used by this invention have 3.0 or less electric dissociation 
exponent preferably 4.2 or less. A pH decrease agent is wanted to have the water 
solubility which melts at least 30g to 100 ml of water at a room temperature. 
There are an aluminium chloride and zinc chloride as an example of the compound 
which induces the high amount of hydrogen ions. Although it does not limit, the acid 
salt (for example, amino-acid-salt acid chloride) of amino acid and its derivative are 



in the usual acid permitted pharmacologically. For example, acetylglutamic acid, an 
alanine, arginine, asparagine, Aspartic acid, a betaine, carnitine, camosine, citrulline. 
Creatine, glutamic acid, GUISHIN, histidine, hydroxylysine, They are 
hydroxyproline, hypo taurine, isoleucine, leucine, lysine, methylhistidine, a 
norleucine, ornithine, phenylalanine, proline, a sarcosine, serine, taurine, threonine, 
tryptophan, tyrosine, and valine. 

As other examples of a useful pH decrease agent, acetylsalicylic acid, acetic acid, 
ascorbic acid, There is carboxylic acid, such as citrate, boletic acid, glucuronic acid, a 
glutaric acid, glyceric acid, glycocholic acid, GURIKOKJSHIRU acid, isocitric acid, 
isovaleric acid, lactic acid, maleic acid, oxaloacetic acid, oxalosuccinic acid, 
propionic acid, pyruvic acid, succinic acid, tartaric acid, and a valeric acid, 
hi this invention, others have phosphoric ester (for example, fructose 1,6-diphosphate, 
glucose 1,6-diphosphate, phosphoglyceric acid, and diphosphoglyceric acid) as a 
useful pH decrease agent, although not usually called "acid." It is used for polymer, 
such as CARBOPOL (a brand name, BF Goodrich) and polycarbophil, lowering pH. 
Although 5.5 or less pH value needed in the above-mentioned sodium bicarbonate 
examination is acquired, it can also use combining a pH decrease agent. In one 
example of a desirable embodiment, the acid chosen from the group which consists of 
acid salt of citrate, tartaric acid, and amino acid as at least one pH decrease agent of a 
medicinal composition is used. 

When calcitonin salmon is a peptide activity agent, especially a ratio with the pH 
decrease agent to calcitonin salmon is effective. The weight ratio of the pH decrease 
agent to calcitonin salmon is 200: 1 . 800: 1 and to be 2000: 1 most preferably are 
desired preferably above. 

It compares with the full weight (except for enteric coating) of a medicinal 
composition, and an absorption improver absorption improver is 0.1. It exists 
preferably in the quantity which constitutes -20.0 weight %. A desirable absorption 
improver is a surface-active agent which has an operation of both a soluble improver 
and an incorporation improver. Generally, in either of the oleophilic environment of 
the stratum mucosum which meets the aquosity environment or the intestinal wall to 
which the ingredient of this invention is emitted, or both, "a soluble improver" 
improves the dissolution ability of the ingredient. A "transfer (incorporation) 
improver" (it is the often same surface-active agent as a soluble improver) makes it 
easy that peptide passes an intestinal wall. 

Within the limits of this invention, one or more absorption improvers exhibit only one 
function (for example, solubility), and one or more absorption improvers exhibit only 
other functions (for example, incorporation). It is also possible to use the compounds 
which improve the compound which improves solubility, the compound which 
improves incorporation, and/or both, and some of these mixtures. Although it is not 
the intention connected to theory, an incorporation improver, (1) The non-order of the ^ 
hydrophobic region of the adventitia of an intestinal tract cell is increased, and it is 
thought that it acts more, without extending the pore radius between cells for the 
increase in enabling the transfer which passes along a cell, invading the membrane 
protein which brings about the transfer which passes along (2) cells, or the (3) Para 
cell transfer. 

It is thought that a surface-active agent is useful as a soluble improver and an 
incorporation improver. For example, the thing which a detergent makes easy to melt 
into the aquosity environment to which all the (1) active ingredients were emitted by 
the beginning promptly, (2) In increasing the transformer cellularity or the Para 
cellularity shift which carried out improving the lipophilic property of this invention 



ingredient and heightening the capability of the usual polar peptide activity agent 
which passes the epithelium barrier of helping-to the intestinal mucosa-shift or 
passage (3) brush border membrane, and (4) above, it is useful. 
When a surface-active agent is used as an absorption improver, in order to make easy 
restoration to mixing and the capsule in a manufacturing process, it is preferred that it 
is fluid good powder. 

Peptide with a constant surface-active agent fixed for the peculiar character (for 
example, the isoelectric point, a molecular weight, amino acid composition, etc.) of 
calcitonin salmon and other peptide and the best interaction are performed. Some 
things cause the electric charge portion of calcitonin salmon, and the interaction 
which is not desirable, bar the absorption, and actually bring about the fall of the 
bioavailability which is not desirable as a result. When it is going to increase the 
bioavailability of calcitonin salmon or other peptide, The surface-active agent used as 
an absorption improver, the anionic surface active agent which is (i) cholesterol 
derivatives, (for example, bile acid) and a (ii) cationic surface active agent (for 
example, acyl carnitine.) It is preferred to be chosen out of the group which consists 
of a mixture of phospholipid, a (iii) nonionic surface active agent, and a (iv) anionic 
surface active agent (what has especially a straight chain hydrocarbon field) and a 
negative charge neutralizer. Although it does not restrict, there are acyl carnitine, a 
SESHIRU pyridinehydrochloride, etc. in a negative charge neutralizer. As for 
especially an absorption improver, acid pH and melting in 3.0-5.0 are desirable. 
Calcitonin salmon and especially one desirable combination that acts well are mixing 
of a cationic surface active agent and the anionic surface active agent which is 
cholesterol derivatives. 
Both both are solubility by acid pH. 

Especially a desirable combination is with acid dissolution bile acid and a cationic 
surface active agent. Acyl carnitine and sucrose ester are good combination. When 
using some specific absorption improvers independently, a cationic surface active 
agent is desirable. Acyl carnitine (for example, lauroyl carnitine), phospholipid, and 
especially bile acid are the outstanding absorption improvers, and their acyl carnitine 
is especially so. The anionic surface-active agent which is a cholesterol derivative is 
also used in some the embodiments. 

It is desirable to avoid an interaction with the peptide agent which blocks absorption 
into the blood of a peptide agent. 

the time of using as an absorption improver of this invention, in order to press down 
the possibility of side effects - a desirable detergent - being biodegradable -- it is - it 
is ~ it is resorption nature (for example, bile acid, phospholipid, and/or which 
compound of acyl carnitine that may be recycled biologically). 
It is especially biodegradability. 

It is thought that acyl carnitine is especially useful to the increase in the Para cell 
migration. When using together bile acid (or other aniori detergents lacking in straight 
chain hydrocarbon) with a cation detergent, calcitonin salmon shifts by passing along 
the inside of a cell wall, or a cell wall. 

In a desirable absorption improver, (a) sodium salicylate, 3-methoxy salicylate, 5- 
methoxy salicylate and salicylate, such as a HOMOVA rate, (b) Taurocholic acid, 
taurodeoxycholic acid, deoxycholic acid, Cholic acid, glycolic acid, RJSOKOETO, 
chenodexycholic acid, Bile acid, such as ursodeoxycholic acid, ursocholic acid, 
dehydrocholic acid, and FUJI Jin acid, (c) A nonionic surface active agent (Brij 36T, 
Brit52, Brit 56, Brij 76, Brit 96, Texaphor A6, Texaphor A14, Tezphor A60, etc.), for 



example, polyoxyethylene ether, p-t-octylphenol polo KISHIETERIEN (Triton X-45, 
Triton X-100, Triton XI 14, Triton X-305, etc.), Nonylphenoxy POROKISHI ethylene 
(for example, Igepal CO system), polyoxy ETERU sorbitan ester (for example, 
Tween-20, Tween-80), the (d) anionic surface active agent, for example, dioctyl 
sodium sulfosuccinate, and (e) RISOHOSUHO lipid - for example, Lysolecithin and 
RISOHOSUFACHIJIRU ethanolamine, (f) acyl carnitine, An acyl choline and 
acylamino acid, for example, lauroyl carnitine, Myristoyl carnitine, palmitoyl 
carnitine, a lauroyl choline, A myristoyl choline, a palmitoyl choline, hexadecyl 
lysine, N-acyl phenylalanine, (g) water solubility phospholipids, for example, 
diheptanoly phospho FACHIJIRU cholines, such as N-acyl glycine, 
dioctylphosphatidylcholine and (h) medium chain fatty acid (caprylic acid.) Chain 
glyceride while being a mixture of mono- ** JI and triglyceride containing capric acid 
and lauric acid, (i) Ethylene-diamine tetraacetic acid, the (j) cationic surface active 
agent, For example, cetyl pyridinium chloride, fatty acid derivatives of the (k) 
polyethylene glycol, For example, there are Rubbra Sol, a RABURA fuck and (1) 
alkyl saccharide, for example, lauryl maltoside, lauroyl sucrose, myristoyl sucrose, 
and palmitoyl sucrose. 

In some desirable embodiments, although it is not the intention connected to theory, a 
cation ion exchanger (for example, detergent) is used for improving solubility 
according to other possible mechanisms. Especially these can prevent calcitonin 
salmon or other peptide activity agents from combining with mucus. There are 
protamine chloride and other poly cations in a desirable cation ion exchanger. 
It is desirable for other altemative ingredient water solubility barriers to separate a pH 
decrease agent from an acid resistance protection conveyance agent. In some of those 
examples, the usual drugs capsule is used for the purpose of providing this 
barrier. Although many water-soluble intestinal walls are not known and do not 
necessarily limit, there are hydroxypropylmethylcellulose and usual drugs gelatin. 
In some desirable embodiments, nonspecific absorption (for example, combination to 
the intestinal tract mucus barrier of peptide) by lowering the required concentration of 
an expensive peptide activity agent to what decreases. There is other peptide 
(albumin, casein, soybean protein, other animality, vegetable protein, etc.). When 
adding, 1 ,0 to lOweight % of peptide is desirable to total medicinal composition 
(except for protection conveyance agent) ^veight. Preferably, not activity but the most 
desirable things of this second peptide are food peptide, such as soybean peptide, 
physiologically. Although it is not the intention connected to theory, when this second 
peptide works as a protease scavenger which competes with a peptide activity agent 
desirably for a protease interaction, a bioavailability may also increase. The second 
peptide also helps passage of the active compound which passes along liver. 
All the medicinal compositions of this invention may be selectively contained in the 
size and quantity in which the usual drugs diluent, polysaccharide, lubricant, a 
gelatine capsule, a preservative, colorant, etc. are known ordinarily selectively. 
Protection conveyance agent calcitonin salmon is protected from stomach protease, 
and what kind of carrier or conveyance agent dissolved so that other ingredients of 
this invention may be emitted in an intestinal tract is suitable, and obtains. The enteric 
coating of such many is known and useful to this invention. There is a cellulose 
acetate phthalate, hydroxypropyl methylethylcellulose succinate, 
hydroxypropylmethylcellulose phthalate, carboxy-methyl-ethyl-cellulose, and 
methacrylic acid-methyl methacrylate copolymer in the example. In some 
embodiments, an absorption improver and pH decrease agents, such as biologically 
active peptide, solubility, and/or an incorporation improver, are contained in 



protection syrup adhesive enough, and it becomes possible to protect the ingredient of 
this invention and to pass along the stomach. 

After the suitable enteric coating for protecting a peptide agent from stomach protease 
fills up a capsule with the ingredient of this invention, it is performed to a capsule, for 
example. In other embodiments, enteric coating is made by the outside of a tablet or is 
made by the outside of the particles of the active ingredient which was struck by the 
form of the tablet or with which the capsule (preferably covered with enteric coating 
in itself) was filled up. 

It is dramatically desirable to emit all the ingredients of this invention from a carrier 
or a conveyance agent, and to stabilize them in an intestinal tract environment as 
simultaneous as possible. It is desirable for a conveyance agent or a carrier to emit an 
active ingredient in a small intestine. It is rare to cause the side effects which are not 
more desirable than the time of the incorporation improver which increases 
transformer cellularity or the Para cellularity shift being later emitted into a large 
intestine in a small intestine. However, this invention emphasizes that it is a small 
intestine that it is thought the same way that it is effective by a large intestine. In 
addition to the above-mentioned thing, many conveyance agents or carriers are known 
for this technical field. It is desirable to keep the quantity of enteric coating low 
(setting whether what we do with the simultaneous discharge of the ingredient of this 
invention especially to optimize). 

Preferably, enteric coating is 30% or less of the weight of the emainder (the emainder 
is a medicinal composition, except enteric coating) of a medicinal composition. 20% 
of the constituent weight which is not covered more preferably - especially - 12- 
20% - it is . The conditions which should have enteric coating desirably are emitting 
all the ingredients of a medicinal composition within 30 minutes thoroughly, after 
increasing pH to 6.3 by the decomposition bath which prevents disassembly of the 
constituent of this invention by O.IN HCl for at least 2 hours, and rotates this 
constituent 100 times for 1 minute. 

the weight ratio to the absorption improver of other selection pH decrease agents — 
desirable — 3:1-20:1 — more - desirable -- 4:1-12:1 — and it is 5:1-10:1 most 
preferably. The full weight of all the pH decrease agents in a desired medicinal 
composition and the total weight of a total absorption improver are contained in the 
above-mentioned desirable ratio. For example, a medicinal composition's content of 
two sorts of pH decrease agents and three sorts of absorption improvers will calculate 
the above-mentioned ratio about the weight which the weight which two sorts of pH. 
decrease agents totaled, and three sorts of absorption improvers totaled. 
It is desirable for a pH decrease agent, a peptide activity agent, and an absorption 
improver to distribute uniformly two or more the single compound in each category or 
compounds (either) in a medicinal composition. In one embodiment, a medicinal 
composition contains the granulation containing the medicine binder which has a 
peptide activity agent, a pH decrease agent, and an absorption improver. 
In the desirable medicinal composition of manufacturing method this invention, 0.25 
mg of calcitonin salmon, 400 mg (for example, available from Archer Daniels 
Midland Corp.) of granular citrate, There is a size OO gelatine capsule made to fill up 
with 50 mg (for example, available fi*om SIGMA) of taurodeoxycholic acid and 50 
mg (SIGMA) of lauroyl carnitine. 

All the ingredients are the powder which can be added in every state at a mixer 
preferably and preferably to the final restoration to a gelatine capsule. Then, a mixer 
is operated for about 5 minutes until powder is mixed thoroughly. Subsequently, the 
longer one of a gelatine capsule is filled up with the mixed powder. Another portion 



of a capsule is added and a capsule is shut exactly. Such a capsule is put into a coating 
machine (for example, Vector LDCS20/30 Laboratory Development Coating System 
(available from Vector Corp., Marion, and Iowa)) 500 or more. 
An enteric coating solution is built as follows, EUDRAGIT L30 D-55 (METASHI) 



500 g of available enteric coating is measured from Maidan and Mass. 411 g of 
distilled water, 15 g of triethyl citrate, and 38 g of talc are added. Probably, the 
quantity of this coating will be enough to coat about 500 size OO capsules. 
The weight of a capsule is measured and it puts on the drum of a coating machine. It 
is made to operate so that a drum (the capsule is included) may rotate this apparatus at 
24-28rpm. The temperature of entrance spraying is about 45 ** preferably. 
Discharging temperature is about 30 ** preferably. 

The temperature of the capsule which is not coated is about 25 ** preferably. Air 
currents are per minute about 38 cubic feet 

The pipe from apparatus is inserted into the coating solution prepared as mentioned 
above. Subsequently, a pump is operated in order to supply a solution to a coating 
machine. Subsequently, coating is performed automatically. Although a coating 
amount measures ******** enough, in order to measure the weight of a capsule, 
apparatus can be suspended at any time. The usual coating is performed in 60 
minutes. In order to dry the coated capsule, while apparatus is still operating, the 
pump is turned off for about 5 minutes. Subsequently, apparatus can be cut. It. is better 
to carry out natural seasoning of the capsule for about two days, although caplsule 
coating was completed now. 

Since a high bioavailability is brought about by this invention, in medicine 
manufacture of this invention, the concentration of high-cost calcitonin salmon may 
be comparatively low. 

The special example of manufacture is in the folloAving embodiment. 
Periodical administration is recommended when choosing calcitonin salmon as an 
active ingredient for the therapy of a patient's therapv ********. After administering 
calcitonin salmon hypodermically to Homo sapiens, it is promptly metabolized in the 
half-life for only 20 to 40 minutes. However, the useful effect in an osteoclast may be 
maintained for 24 hours or more, although it continues very long and a blood level 
falls quickly. After pouring in calcitonin salmon by the conventional dosage, there is 
nothing to a blood level which is usually detected in 2 hours or more. Therefore, it is 
preferred to medicate one week with a single dosage periodically for about five days. 
Hypodermic administration (100 international units) of calcitonin salmon brings about 
the peak serum concentration of about 250 pg per ml in many cases. It turns out with 
the low peak level of 10 pg per ml that the nasal administration (200 international 
units) of calcitonin salmon is effective for ********. Some patients have sued a 
certain digestive trouble for the high peak level (for example, 200 pg per ml, or more 
than it). Therefore, 10-150 pg per ml of blood serum salmon calcitonin peaks are 10 
- 50 pg per ml more preferably. A serum level may be measured by the person skilled 
in the art with known radioimmunoassay. A doctor in charge supervises a patient's 
reaction and a calcitonin salmon blood level between the initial stages of a therapy 
(one to six months) especially, or can supervise the marker (a urination 
pyridinophosphorus or deoxypyridinoline) of an osteopathy. The doctor in charge can 
. change a dosage to some extent in consideration of the metabolic turnover and 
reaction of each patient after that. 



By the bioavailability which can be attained by this invention, only 100 - 1000 
micrograms of calcitonin salmon per capsule, 100 - 400 micrograms of desirable 
concentration levels which internal use of calcitonin salmon defined above in blood 
can be attained using 100 - 200 micrograms especially preferably. 
Since a single capsule provides best simultaneous discharge of polypeptide, a pH 
decrease agent, and an absorption improver, in each administration, use of a single 
capsule is preferred. Since acid will decrease best the proteolysis nature attack on 
polypeptide which is not desirable if acid is emitted just after discharge of 
polypeptide, a single capsule is dramatically desirable. Almost simultaneous 
discharge is best attained by prescribing all the ingredients of this invention for the 
patient by the single lock or a single capsule. However, both this inventions include 
dividing acid in 2 which may be prescribed for the patient together by the method that 
the initial complement of all the ingredients is provided again, for example, or the 
capsule beyond it, and the desired quantity of an improver. The "medicinal 
composition" used on these Descriptions contains a perfect quantity suitable about the 
specific administration to the Homo sapiens patient not related, when how it is 
subdivided, as far as simultaneous administration is substantially concerned. 
The effect over the bioavailability which changed the specific parameter and was 
produced is shown in a series of following tables. Except for the Homo sapiens 
examination reported to this Description, a component amount may change what was 
written in this Description in consideration of the difference of the animal used for 
Homo sapiens and the animal model. 



* buffer solution pH inethod : before inserting cannula in a carotid artery, 
anesthesia was applied to the female Wistar rat (250 to 275 g) (each presentation n= 
3) by ketamine and KISHIRAJIN. Cannula is fixed to a directional valve, blood is 
extracted from there, and a physiological saline is put in. The median-line incision of 
the abdominal cavity was carried out, and the presentation of 0.5 ml was directly 
injected into the exposed duodenum. pH of the presentation was adjusted by mixing 
quantity with various equimolar concentration of citrate and sodium acid citrate. 
Blood (0.5 ml) was extracted before presentation administration and 5, 15, 30, 60, and 
120 minutes afterward. The blood sample was applied to the centriftige at 2600 g for 
10 minutes, and the produced supernatant fluid plasma was kept at -20 **, The 
concentration of the calcitonin in plasma was measured by competition 
radioimmunoassay. The bioavailability (getting it blocked and comparing with the 



intravenous dosage of calcitonin) was absolutely calculated from the field under the 
curve obtained from entry of the plasma concentration of the calcitonin as a time 

function. 

A result and consideration: When the pH of buffer solution fell from 5 (presentation I) 
to 4 (presentation II), absolutely, the bioavailability increased 5 times and became 
0.1% from 0.02%. When pH fell in three (presentation III), the bioavailability 
increased further 6,4 times absolutely. When pH fell in two, the bioavailability of 
calcitonin did not carry out the increase in a deer very only. When the pH of buffer 
solution fell from 5 to 3, the bioavailability of calcitonin increased 32 times on the 
whole. 



Method: The duodenum of the rat to which anesthesia was applied as explanation of 
Table 1 indicated the presentation with an entire volume of 0.5 ml which consists of a 
constant rate of taurodeoxycholic acid and citrate of two different quantity was 
medicated. In order to measure the Para cell transport by using mannitol as a marker, 
it included in the presentation. The blood sample was extracted several times and it 
analyzed about calcitonin as mentioned above. 

A result and consideration: The bioavailability of the calcitonin salmon prescribed for 
the patient under existence of 9.6 mg of citrate (I) was 0.25%, and, on the other hand, 
the bioavailability was 2,43% under existence of 48 mg of citrate (II). The 
bioavailability of calcitonin salmon increased about 10 times only by increasing the 
amount of citrate under presentation by 5 times under existence of the 
taurodeoxycholic acid of fixed quantity. 



Method: The duodenum of the rat to which anesthesia was applied as the presentation 
with an entire volume of 0.5 ml which consists of an improver of citrate, calcitonin, 
and various kinds was indicated to explanation of Table 1 was medicated. In order to 
measure the Para cell transport by using mannitol as a marker, it included in the 
presentation V. The blood sample was extracted several times and it analyzed about 
calcitonin as mentioned above. 

A result and consideration: Under the absence of an improver, the absolute 
bioavailability of calcitonin was 0.69%. The bioavailability increased 4.3 times by 
content (presentation VII) of water-soluble phospholipid, and it became 2.97%. The 
most effective improvers were sugar ester (presentation V), and the bioavailability of 
calcitonin was 5.83%. Use of the mixture (presentation III) of bile acid and a cation 
detergent, nonionic detergent (presentation IV), and acyl carnitine (presentation VI) 
brought about the bioavailability of the medium in 3.03 to 4.53% of range. A 
difference of the bioavailability of the calcitonin under existence of various kinds of 



improvers is not important compared with having observed, when only citrate existed 
during a presentation and an improver did not exist. 



Method: The duodenum of the rat to which anesthesia was applied as explanation of 
Table 1 indicated the presentation with an entire volume of 0.5 ml which consists of 
lauroyl carnitine, calcitonin, and other various compounds was medicated. The blood 
sample was extracted several times and it analyzed about calcitonin as mentioned 
above. 

A result and consideration: (The presentation I) and the absolute bioavailability of 
calcitonin were 0.096% in the absence of citrate or an improver. Under the existence 
of 5 mg of lauroyl chloride carnitine, (the presentation II) and the bioavailability 
increased 1.8 times and were 0.17%, When citrate was added to lauroyl carnitine 
(presentation III), the bioavailability increased further 27 times and became 4.53%. 
Even if it decreased the quantity of the lauroyl carnitine instead of citrate 5 times 
(presentation IV), the bioavailability of calcitonin salmon did not decrease 
intentionally. When 5 mg of diheptanoly phosphatidyl calls were added to the 
presentation III and the presentation V was built, the bioavailability increased slightly 
(1.4 times). When citrate was replaced with 25 mg of cow serum albumin 
(presentation VI), the bioavailability decreased from 4.53% (presentation III) to 
0.42%. These results show the synergistic effect between improvers like a pH 
decrease substance like citrate, and lauroyl carnitine as a whole. 



Method: Improvement blood vessel access port ModifiedVascular Access Ports was 
transplanted to the male duodenum, ileum, and large intestine of a beagle by the 
surgical operation. The barrier membrane /****** object of the port were 
transplanted to hypodermic, and it was used as a part of the administration sake of a 
calcitonin presentation. Before medicating a conscious dog with a calcitonin 
presentation, behind, the port was flushed by the presentation of 2 ml without 
calcitonin. Blood (2 ml) was extracted from the vessel catheter pipe of the leg vein for 
2 hours every [ of t= 30 before calcitonin administration, 15 and 0, and 5, 10, 20, 30, 
40, 50 and 60 after administration ] 15 minutes. The blood sampile was applied to 
centrifiigal separation at 2600 g for 10 minutes, and the produced supernatant fluid 
plasma was kept at -20 **. The calcitonin concentration in plasma was measured by 
competition radioimmunoassay. The bioavailability (getting it blocked and comparing 
with the intravenous dosage of calcitonin) was absolutely calculated from the field 
under the curve obtained from entry of the plasma concentration of the obtained time 
function. 

A result and consideration: The absolute availability of calcitonin (I) prescribed for 
the patient with water was 0.01 5%. The bioavailability of (II) and calcitonin increased 
25 times under the existence of 192 mg of citrate. When 20 mg of taurodeoxycholic 
acid was added in presentation (III), absolutely, the bioavailability increased further 
2.2 times and became 0.81%. The combination of a pH decrease compound,, citrate 
and an improver, and taurodeoxycholic acid increased the absolute availability of 
calcitonin salmon by 54 times on the whole. 



filling up starch and a gelatine capsule with the presentation which was shown as for . 
the method - a coating iron pot - hydroxypropylmethylcellulose phthalate 50 (I.): It 
coats with either of the II, III (1% weight increment), or Eudragit L30 D-55 (IV) 
(10% weight increment) for 60 minutes. . The stability of the capsule in IN HCl was 
measured by the dissolution bath using the basket method. The capsule was 
respectively given to at least two dogs by taking orally, blood was extracted, and it 
analyzed about calcitonin salmon as mentioned above. 

Result: The bioavailability of 10 mg of calcitonin which was mixed with 100 mg of 
citrate and 100 mg of taurodeoxycholic acid and with which starch capsule (I) was 
filled up was 0.07%. When the same presentation was given to the dog by gelatine 
capsule (II), the bioavailability of calcitonin salmon increased to 0.26%. When the 
quantity of citrate was increased by 6 times and the quantity of the quantity of 
calcitonin was decreased 50%, the bioavailability of (III) and calcitonin increased 
about 3 times. 

Enteric coating is changed into Eudragit L30 D-55 from the 
hydroxypropylmethylcellulose phthalate 50, When it set without changing 



methacrylate polymer and a presentation, the bioavailability of (IV) and calcitonin 
salmon increased to 1 .48% from 0.62%. When enteric coating was changed into 
Eudragit L 30 D-55 from the hydroxypropylmethylcellulose phthalate 50, the stability 
of the capsule in .IN HCl increased. The peak calcitonin level which has appeared 
with this stability that increased at the time point after in the blood of a dog was 
brought about. On the other hand, it has suggested this capsule of the stability with 
which the capsule IV was improved being completely stable in the stomach of a dog, 
and carrying out the opening in intestines by suggesting that these capsules may be 
carrying out the opening of the instability of the capsule I, II, and III in HCl in the 
stomach of a dog. This shows that a certain amount of amount of the minimum enteric 
coating is preferred. Simultaneously, superfluous coating may delay discharge of 
calcitonin after discharge of other important ingredients (for example, acid or a 
detergent). Preferably, enteric coating is made at 5-15% to the weight of non-coating 
composition. 



Method: The starch capsule was filled up with 138 mg of citrate, 105 mg of 
taurodeoxycholic acid, and 10.5 mg of calcitonin salmon. The capsule was processed 
by the coating iron pot for 20 minutes with the hydroxypropylmethylcellulose 
phthalate 50, and it was kept at 4 **. Subsequendy on the morning of a check date, 
one cup of glass gave the candidate of the fast orange juice with one capsule. The 
blood sample was extracted at capsule administration 15 quota and the directed time 
after calcitonin capsule ingestion. The calcitonin concentration in blood was measured 
by competition radioimmunoassay. The bioavailability (comparing with the 
intravenous dosage of calcitonin) was absolutely calculated from the field under the 
curve obtained from entry of the plasma concentration of the calcitonin of a time 
fiinction. 

Result: When Homo sapiens was independently medicated with 10 mg of calcitonin 



salmon, the serum level which can detect calcitonin salmon was not obtained. 
However, when the constituent of this invention indicated to Table 7 was given, after 
taking in a capsule, the maximum level of calcitonin was detected in the blood for 30 
to 60 minutes. The maximum density of the calcitonin in blood was 70 to 497 pg/ml. 
In five persons' object, the average peak concentration of calcitonin was 173 pg(s)/ml 
in t= 30 minutes. Absolutely, the bioavailability was 0.02 to 0.06% of range, and was 
0.03% of a group mean. 



Method: The duodenum of the rat to which anesthesia was applied as explanation of 
Table 1 indicated the presentation with an entire volume of 0.5 ml which consists of 
either [arg^]-vasopressin, recombination calcitonin salmon or a Homo sapiens insulin 
and the appointed additive agent was medicated. The blood sample was removed 
several times and it analyzed about the appointed peptide as mentioned above. 
A result and consideration: The absolute bioavailability of the [arg^]-vasopressin 
prescribed for the patient into the duodenum by the absence of the additive agent was 
0,38%. The bioavailabihty of vasopressin is 8 when citrate and lauroyl carnitine are 
added to a presentation. 

It increased to 1%. Under acid and the absence of an improver, the bioavailability of 
calcitonin is 0.096% and is lower than the thing only about vasopressin. However, 
when citrate and lauroyl carnitine were included in the presentation, absolutely, 
availability increased 50 times and became 4.53%. Under the absence of citrate, the 
Homo sapiens insulin could not dissolve in water. Under existence of citrate, the 



absolute bioavailability of the Homo sapiens insulin which all the peptide dissolved 
easily and was prescribed for the patient into the duodenum was 0.07%. When lauroyl 
carnitine was contained in a presentation, the absolute bioavailability of the insulin 
increased 10 times. The bioavailability of only peptide is a maximum of 0.38%, and 
these results show that the peptide bioavailability increased to 8.1%, if an improver 
like organic acid like citrate and lauroyl carnitine is included. 



Method: The gelatine capsule was filled up with 473 mg of citrate, 75 mg of 
taurodeoxycholic acid, 75 mg of lauroyl carnitine, and 0.82 mg of calcitonin salmon. 
The capsule was processed by the coating, iron pot for 60 minutes by Eudragit L30- 
D55, and it was kept at 4 **. 

Subsequently on the morning of a check date, one cup of glass gave the candidate of 
the fast orange juice with one capsule. The blood sample was extracted at capsule 
administration 1 5 quota and the directed time after calcitonin capsule ingestion. The 
calcitonin concentration in blood was measured by competition radioimmunoassay. 
The bioavailability (getting it blocked and comparing with the intravenous dosage of 
calcitonin) was absolutely calculated from the field under the curve obtained from 
entry of the plasma concentration of the calcitonin of a time function. 
Result: After taking in the capsule, the maximum level of calcitonin was detected in 
the blood of 50 to 180 minutes after. The peak concentration of the calcitonin in blood 
was 21 1 to 623 pg/ml. The average maximum density (Cmax) of the calcitonin five 
persons* object is 41 1 pg(s)/ml, and is about 5 to 10 times as high as a target therapy 
plasma level. Absolutely, the bioavailability was 0.14 to 0.68% of range, and was 
0.38% of a group mean. From these results, even if a peptide content decreases about 
10 times, the bioavailability of sCT is compared with what was obtained in Table 7, 
Eudragit L30-D55 is used [ using a gelatine capsule instead of a starch capsule, ] 
instead of hydroxymethylcellulose phthalate as enteric coating, Increasing the 



quantity of citrate and by including lauroyl carnitine in a presentation show haying 
increased 10 times. 

Although this invention has indicated the specific embodiment, probably, change, 
improvement, and other use of many others will be clear for a person skilled in the art. 
Therefore, this invention in particular is not limited when indicated by this 
Description, but it is limited by only Claim. 

[Claim(s)] 

1. It is a medicinal composition for taking orally of a physiological biologically- 
active-peptide agent, (A) This biologically-active-peptide agent of a remedially 
effective quantity; 

(B) At least one sort of pH decrease agents permitted pharmacologically; 

(C) At least one sort of absorption improvers effective for promoting a bioavailability 

of this active agent; 

(D) An acid resistance protection conveyance agent effective for transporting this 
medicinal composition through a patient's stomach while preventing contact with this 
biologically active peptide and stomach protease; 

(Among them, when this constituent is added to 10 ml of 0.1 M sodium bicarbonate 
solution, a pH decrease agent is the quantity which becomes enough to make the pH 
of this solution or less into 5.5, and exists in this medicinal composition) 
A ****** medicinal composition. 

2. Medicinal composition of Claim 1 in which this pH decrease agent exists in 
sufficient quantity for this medicinal composition to be added to quantity of 10 ml of 
O.IM sodium bicarbonate solution, and sometimes make pH of this solution less than 
3.5. 

3. Medicinal composition of Claim 1 in which this protection conveyance agent exists 
by 30% or less of weight to weight of the emainder of this medicinal composition. 
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4 7. ^-ST'^ K^J/55f-<5^ • :fy/i^iyh=^yxh6. n^m 4 00:17^0 

4 8. f^pH{g;T^J(7)|^f-<5r . ^jVi^}>:^y\Z.Mi-^Mmitt^(i^fj:<th8 0 0 
: IT^S. ^*^4 7(7);^fc ■ 

4 9 . ^pH^T^Jt7>^1^<5r . ;*/u>' >'{;ijy"t-5Sl:lt;as/>/.^ < t^2 0 0 
: IT'feS. m*^4 7.c^;^fe. 

0 : ix*h6. fi*«4 7(^;^fe„ 



(7) #^¥1 1-5 0 8 6 0 6 



(8) 11-508606 

^®&t)(-mffib^^^v^:l t;55^t;5o r<^J;5{c. ^ - /v^y V :^ 

^ti^^'ttU ^m^fb-r^o i(^7"n-rT— If (AM&tll-i^'ltpHjtii^^-r 

;t7/i.v^ b::^>-;a5^^[-fp^ofc3fe^^MU. fe5 v^^«(7:)^lJ^^J^^ii D JfiL4'-- 
^mmicm^ir^fzib(Dmmm\z.^^mmnmmm^^m^i-^ :itxh^ 

o . 



(9) 11-508606 

^n<r)y\z.^B>%(OQ-3idi:xy^n^mx. ^K^^^xm^^^ - ij^^'y)>=^ys pHisr 
/^sb\ ^p YLi^Tmt. m'mm.m^x,^mmmp^\^. o. im mm-^m-r vv^ 



(10) 1 -5 0 8 6 0 6 

^mm\t. (1) f7°PxT— izf (^^6<3(C^14pHTft'b?g't4) iiXU (2 



. ill) 1-5 0 8 6 0 6 

(T^ym«. (sct) ;as3 2t;i>^u m# (pth 

mn.^^<Dm^(D^6^ii^^^\^M^fi;^ij==-:^j^xh^xm^(Dmm'^%m\^. 

:^y^tz}tmomi^^-:^f- t^ti^:^^l.m^i^ht>(DWy'^'rT'-'^ torn 



(12) fl^^ipl 1-5 0 8 6 0 6 

o 

Tm-^mm7^m'rv^)^j>^^m ( "pH^tw ^s^sc^^) ii^>j^mb-t^ 

>-i5^(Z)4^T't^ff(m<l^or i:;asM^LV\ r(Dj;5{-UT. -<z^^Y(DWi 
0%. $^}c0^t<ftl 0-2 0%-t^^;:t^ti.5o 



(13) . i^^W- 11-508606 



1) mp^^^i.w^^(D^mmfs^^i^<7)^ •v^^fdimm(DMcm. (2) mmi,z.f^ 

^-^(Dx\i^mf^:mm'r?>o wM^yuir^x.o\^. 0'<(D0^L\f^^t^m:^m 
\z—::>(D7tmt^m^M^^fc\fx\ m^m^hw^o mommmmK^^^x 

t^X(Dt^m%m^ttf\^^o \^<^t^<D;^:^=^XM^i:^X. S1± 



(14) 1-50 8 60 6 

) (^^fi*:{^^U$f* U< 0.02-0. 2 ro-^^nSo f-^ • i^/Vv^ h^>'f^r1?l5 

$tl'CV^a (f!j;t(l> BACHEM,Torrence, California) „ ^fc. iS^a^t:"8^S5ct? 

708,934*3j;U^3-n yy-^iltfl^igO 308 067j3iU^0 382 403ll|a^$;JlTV^5 

^(^i^;^}C^or^* LV\ r(7)J; 5=^.e/MxL!i0{i. Biotechnology, Vol. il 
(1993) pp. 64-70. {C|E^$tl> ^h\Z.mmW-(^r^YitW'^O^U^V:&^X 

-pro-NH2 T'^t? <9 . tulP#:«-pro-gly "e^^^^o ±IS(^^i^{;i|Hic$ixfc a - 
otechnology{^E<fe^^«}:5iC> ^<^^^fi0 * t < {t. la^fitJ^-^dX-f^f"-^-^ ^ 



(15) 11-508606 

-XVnA7;^-^PM (CHO) m(^*5V>-CO< P^nSo ^(DT^ h^jt^y^h' 

L < WptJ: <tt 300mg. ^ ib L < it<i^tJ: < 400mg (D p Hi&TMi!)^ 
;2^IIP>^copH^i;T^Jfi. rm'^xmm^tiiK. TK^-Y^t^^^mi-;^^ . 

m<DpH^rmit. 4^2^y<T. b<«3.0i^;^TOpKa^^t-?>o pH 
^TMn. ^ti-C^K 10 0ml KMh<}^^j:< ti>30 g^tt?)7K^14^^i-^ ^ 



(16) 11-50 8. 606 

^41^. ijjv^i/v, v-h/i-yy, ^vrf-v^ <f}\^^%i^w.. ^ 

iJ^:3iy^, ^^^^—/^m. ^v±vy^. 

) t^h^o CARBOPOL (^^^. BF Goodrich) *5 ilJ^zK y >f /l-;^^ t*(^;f? 

y ^ - p H ^ TJf 5 <^ V ^ ^> So 

^g;T^J<^fi*i:b>55 200: 1 i^il±. $f*L<f^ 800:1, :tt3$f*U<fS 2000:1 

1 -2o.os*%i^^^!fe-r6ft-e0^b<(»iS-r5o ^*uv^pi^I(xit»(t. m 



(17) 1-5 0 8 6 0 6 

^muL. mm^m6mm^^mi^^6^t. (2) mm^m^^m^-htci^.-t 
m^y^<:^w^^mir^:it. ^ta-t (3) y<ymi^W'm(DmM(Dtiib\zms^m 

^TLhfi^o m^i-f-s mwt.. (1) m^ji^^<o-t^x^^(Dmmmm-^fif:L 
7K'i4^i^t;iffi3ifc^(t^i-<t-5rt. (2) if.wm^(Dmm'^^n^. to 

K<^/W;*-T"<-f 7t:'yx^S:lt;!JPbJ;9 t-TSirt. SJitXitii^Ji UTffiv^-5 



(18) #^^1 1-5 0 8 6 0 6 

;i^}i'vv^^^^mm.f£}fh6. mmmmM\tmmpH. 3.0-5.0 (Dmmvm 

0t Lv^Biill5^iiM^^{^. (a) 1^y5'/^^■:^^ y a-^h^-^f-y^ 



(19) 1 1-5 0 8 6 06 

4:ty^mm^M. mK.it. 7Ky;f^v':ii^U'i^a:~xyKBrij 36T, Brit. 52, 
Brit 56, Brij 76, Brit 96, Texaphor A6, Texaphor A14, Tezphor A60^.^ i:*) > 
p-t-;^^^ f/vyc^ J — /W/K p ^^rv-^ir (Triton X-45, Triton X-100, Tri 

ton X114, Triton X-305J^^ ^) , ^ ^?vy / ^'yi^n^^y^'f-\-> m^\t. 
Igepal CO > •^^) ir^i/:^'?-)^^ (fd^f^, Tween-20, Tw . 
een-80) . (d) T ^-irvWU^'^n. f!Jx.tf^ ^/ir^ Y^) ^ d^^T.jX'y 

V'^s:^yr'^V')V^9J—jvr^y, (f) Tv'/V;^;/^::^^:/, T'y/^='yi^*3 
, /^V^$ h-f y tj7D^/pa y ^ y>^ h-Y/v=iy V, /^V^^ h 

yix>'?'^i:\ (g) 7K^147jN^^y fc'K. m^\t. ^y^-f^/^fV^sT^T^-yr 

^xx/u=iv^y. ^yir^^;V7!r^:^yT^'y^^^Viy. (h) ^mMW^m. {ti-fV/v 

Us ti-fv y^^x.-ay'^'ji^m) Sr-^tp^/x v=*5j:D«hy ^^y-fey K(7)^s^ 

tiT'feS'^'miJ^yiry b\ (i) :2^5^W>'-v^T^>'x h7g^^. (j) 

yM?£i4^J. m7L\~f.. -fe^/pt°y v^-i>A:^^P7^ K. (k) TKy^^i/:/:^'' . 

^-;\^(ommmmMW. m^U. 7:/7y/K 7:/7:7ri/^*5iU^ (1) T 
;v^;v^y^y^ ^!)^{^^ 7 !^ y /v-^/V' h h\ y'^^-(J^:^^^—:^, ^ 
y ;^ |>^;^>«^^ p— p— p^;6Sfc5o 

9%v^ny^ K*5«fcU^^<D^y ;«?^;^-^^;dSfeSo 



(20) #^^1 1-5 0 8 6 0 6 

^-r-StjCOtc, ftfef^^T'f-K (T/v:/^>^. ;?7-^^>'. ;>cSi5^ ^^^-^^K^ 
(DXo^£^< (Dm^='-v'-( y^-d^^^-r^h y) . ;$:^PJ(::^ffl-efe5c, -eto^^Jf^ 



(21) 1-50 8 6 0 6 

^^m<mmm^xh^) (Dmm(D,3o%^Txh^o ^K)0t.L<it. mm 
$ti.Tv^/^v^m^t>s*<5^2 0%. 2-2 o%-e&So mm^^-y'-ty^ 
comti^K h^-<^^mt. 0. IN HciT'^j^j^ < th2 mm. ^mmmmi^(D^7^ 

t)0^U<«4 : 1-1 2 : 1. id XUm^^tif^ V < \t 5 : 1 -1 0 : IXh^ 



(22) 11-508606 

>'^4 0 0mg (#!l^(^Archer Daniels Midland Corp. d^bA^BTtg) . 
D7':t=3rv/=i-/V^5 Omg (f!lx.flSIGMA;i>^b A^^Tfg) . 7 p>1'/V;^7/U-5^ 

;tf^^ Vector LPCS20/30 Laboratory Development Coating System (Vecto 
r Corp., Marion, Iowa;d^bA#"ri^) ) KAtl^o 

J^^=i— r ^ >'j/^fm£7)ct 0 (^0< htl^o EUDRAGIT L30 D-55 (^^i^ 
/um;^^/l^=^^v-^l^^^'t^;>^^^ V/^m=i:^]}-^—. Tech Inc., 

Maidan, Mass. ;6^bA^pTtg^=e^^=^-X>f 5 0 0 i/y A^^iJ^o ^MtK 

4 1 l^vM., hi; :3;^/V'V' h 1/- M 5 :J^7i^*5J:0i5'/V'i5^ 3 8 .A^;!jpx. 
r03-x>r >^i/<^*«x 1^-fXOO;<7 7''fe/V^5 0 010^=1 -7^ -fi^ iZ-f- 

;^;X■fe/^^•^^-ev^§) ;iS2 4-2 Srpm-etEl^-rSi 5{-f^iti$-fr5o APt 

^co?a^{t0^L<fi,^4 5°c-efe5o #tiim^{*0^u<tt*^3 o°c-efo6„ 



(23) 1-5 0 8 6 06 

1 0 011^^^) 1^ 1 ^ y y 3/ Y;v^fz^'m2 5 0 \i'::^^yJ^o:>^''-^ia.m^& 

y v/v^f^y) 2 0 0 t°='>^7A^^c«^ti:!i(±) xnht^omm^m^m^x^^ 

60 %^X. j&L?tf-^ • ;«7/v>'h^:xt°-i;^fi, ^*L<fil 5 y y 5/ h/v^fc 
•910-15 OM'^^yJ-^s J; •9$f^L< f^l 5 y y 3/ ^/^^fc^9 1 0-5 Of 

, m^gfts mt.fm<Dmn^n(r>m (i-e^^) a#(7)s/;&> • ;^7/^ix 
^■(iRm^^m.\.xmm^h^uMU7L^^ti)^x^^, 

^%m\^^^:Ml^'^W^^^-<:tr^^y^'V'T-(\^X.-^X. l;&7"-fe/i-Sfc«9 
f-^ • ;&/W:/h:^>'^9-f*^l 0 0-1 0 0 0 ^if'ci^/^A, 0tL<{il 0 0- 
4 0 0 5 A, 0 0 - 2 0 0 5 ^ p j/y A^ffiV^T. - 



(24) 11-508606 

o 

m'e7'Mz.mB^tifcW}m(Dm^^^mvx^mmm^mm^rifzh(D^m^x 

mi 



















ng/ml 




I. 


^3L:/^Ji/i?niX^ (7 7 rag) 
(O. 1 mg) 


5 


0. 4 


0.0 2 


n. 


i^:^ymMy-^^ym (7 7mg) 

;«7./Vv'h:=y (0. 1 mg) 


4 


1 . 9 


0.10 


m. 


^^y^i^^^y^ (7 7nig) 

^/V-yh=^y (0. 1 mg) 


3 


4. 1 


0.64 


IV. 


^ai>'i^Jt/^5'^>'^ (7 7mg) 
ii;Vi^h:=-y (0. Img) 


2 


4. 8 


0. 6 9 



(25) #«?ll-5 08 6 0 6 

h (2 5 0- 2 7 5 g) (^m^fCOVNT n=3) \Z:mWl'^:^^if±o :^:^=l-V 

^"^^-Wm^-a^^. 1 5. 3 0. 6 0:|3it;i 2 O^T-^JC^ (0. 5ml) 
©Lfco iftLi^f->'7'/v^iO:J^r^2 6QOgT*it'iL^:9-ii^{-:^^tt. ^Cfc±M^JfiL 

mil) KTt^^fzt^. mMy<^:tT^-^y\fVy'-(n^h{^6. 4mmiJWVfc 



(26) #^¥1 1-50 8 6 0 6 











ng/ml 




I . ^=!^ l^m (9, 6nig) 


3. 65 


0. 25 


^ P 7=":^=^ =1 -/vm. (5mg) 






-r>'=: h— /^<22rng) 






:;&/k->; h:=>'(0. Img) 






n. ^'3ii/g|(48iiB> 


17.44 


2.43 


^ i> n 7*:zh^ V 3 (5mg) 






•^i/^i yk(22nig) 













lifyx^fiO. 2 5%-C. -:^i5^zc>'^4 8mg (II) (7)#^TT*ft/M ;^ 



(27) #^5p 1 1-5 0 8 6 0 6 



^3 



im. f 






ng/ml 






4. 8 


0. 69 


tl)V^y }>:=-y(0. Img) 








26.59 


3. 03 








;!57;PVh^y(0. Img) 






DI. ^^^^^(48mg) 


36.48 


4.54 


C7 n x:^dr v- =3 (5mg) 






ii-ft;ir^/H:°y v^=^':5'i^ (5rag) 






:;^/V>>'}^:^y(0, Img) 






IV. ^:3ij^||{48nig) 


15. 50 


3. 10 


Tween-20 (Smg) 






;^7/Vix>.::^>-(0. Img) 






V. ^^>'^(48nig) 


or* r\ o 

38> 93 


5.83 








•^ys. /V(22ing) 






::&/Ve/h::i>'(0. Img) 






VI. :f 3:V^(48mg) 


38. 89 


4.53 


^-([i 7 ■> P jVf5}V=.=^ V (Sfflg) 






h::i>'(0. Img) . 






VS. :^^>'i^(48mg) 


20. 93 


2. 97 








^ ;^ 7 T v=/^ =1 y (Smg) 






h::;>'(0. Img) 







(28) 



1-5 0 8 6 0 6 



/U=^f'y (la^Vl) (D^mit. 3. 0 3Vof}^(b4. 5 3%<DmmX-'¥^(D/<4^T 



ng/ral /^'-tyh 

I . iJjWy b — Xlmg) 9. 44 0. 096 

n.itfl:^'i7D^yV;*7^^^X5mg) 2.27 0.17 

;«;/UVh::^>'(0. Img) 

m.^ity^^-f^^y'J^l^^'^yiSmg) 38.89 4.53 

hn-XO. Inig) 

IV. :S<t:^^irn^/l/:*>'l/r:^>'(lmg) 27.72 4.81 
^^:x^(48mg) 

V. :^<b'?^n>r/l/;^/l/^^:/(5mg) 44.89 6.45 

:*/vvh=^(o. img) 

VI. m\: y9^^ J^:PAy^ V (Smg) 4. 58 0. 42 



(29) 



11-508606 



T-ef* (m^II) > /M;^r^'<7tf yr^fil. 8<^iS;?JPU0. l 7%Tfcofc 
„ 7r>p-ryk;;57yur^5^>'{;:>:'^^^^^;!jPl-?)t (M^III) . /^'-r ;rr-<-r 9 

^/i.;^7/v^^:><^ft^ 5{^M{i'^b-Ctj (m^iv) , -^^ ' 

^vi) . /M^^-r-^^y t-'yT^^^du. 5 3% (^^iii) 55^e>o. 4 











ng/nl 




I.:*/l'V' h — >'<25mg) 


1. 15 


0. 015 . 


n. ^3i>'i|J<i92rog) 


10. 65 


0.37 


;jt;/Vv'l>=:.V<10iiig) 






in. :?^>'^(192mg) 


14.99 


0. 81 


^ p 7^::^df = — /I'g 













efe^I&L^TiJ'ir;^^— hModified Vascular Access Ports^l|(7? If — 
h ^ ■k'mk<n> tciiS-^-r 5 ml*5 J: ic. tK- h ilr /v- b - V 



(30) .#^¥1 1-50 8 60 6 

^Sctt/^^^COS, 1 0. 2 0. 3 0. 4 0. 5 0. 6 0 O 1 5^m^ 2mmJk 

m (2ml) ^j!^^M(DjfiLt;5?x-x/vf^;5^b^mbfco ]k.m^y':f^i^^io^m 

hotco i 9 2mg(DW^TXit (II) . :^ h=-y(Dy<-{ :tT^^ y 

tf y7^^li2 SfgitAPLfCo (Ill) \^id\^^X^^Uy^:t^i/=i—/l^m20m 

g^mm-t^t. mM^<-(:tT^4'7\fv^-(}t^h\z.2. 2mmi]uhs o.si 



(31) 1 1-5 08 6 

^6 









t° -mm 
































ng/ml 








10 


(lOOrag) 


0. 98 


10-30 


0. 07 




30 


(lOOmg) 


5. 79 


10-30 


0.26 




30 


(eOQmg) 

3— /l^(80nig) 


6.92 


10-30 


0.62 




>60 


(eOOmg) 

3— /t^(80mg) 


7.79 


90 


1.48 



Kn drv'T'.n tVV-T^ ^/V-fe/VP -y<; 7^? Ix- h 5 0 ( I , II, III) ( 1 %aS 

li^P) ^fc^Eudragit L30 D-55 (IV) (1 O%ai:lt;!30) m^-rtli!}>V6 0^ 
m='-'r^>^t^o .IN HC 1 ici6\-f^:fyy'±^i^(D^mmty<:^^iy hm 



(32) #^¥1 1-50 8 60 6 

.0 7%Tfeofco IDmj5fe^if7^^;{7:/ir/v (ii) X4y^\c^-7ctLb^hs 
^<^»^6ffi|inu i7;w>- h^:/(^*^5 0%M*i-5i: (III) , iDV^yY 

Eudragit L 30 D-55(C^;t. ?^ ^ ^ V h^°y.-^-*5 J: W^{t'^X.^^V;T'*3 
< t (IV) . f-'Jr . h :^T^-< 7 tf y -r ^ it o . 6 2 b 1 . 

I/- h 5 0/?)^bEudragit L 30 D-55{C^X'5i. IN nc\\^^\i^^':f± 

/KT^^^Ii^asit^PLfcio roti;!jptfc^^tt{;:J:l9. -rp?cDiL?^4i{c*3{t6#«^ 
iozf^fvi, ii^ockmiio^^^ttft. mb(^;t7>^-fe/v;as-i'^oi(04''eliP 



(33) 1-5 0 8 6 0 6 



«7 

t h {I jbnt 0 V/ b - ^ ( 1 0 . 5 mg) (dM^^M 







^2 


^3 ^5 




. ^ 




















y (pg/ml) 




0 


0 


n 

u 


n 


A 
If 




0 


15 


34 


U 


n 

u 


U 


1 


7 


30 


497 






A 
U 


1 u 


173 


40 


327 


86 


99 


26 


35 


114 


50 


173 


114 


78 


117 


26 


102 


60 


87 


106 


40 


180 


20 


87 


70 


72 


108 


64 


63 


35 


68 


80 


27 


85 


54 


30 


25 


44 


90 


43 


102 


46 


19 


14 


45 


100 


40 


89 


28 


17 


28 


41 


110 


0 


91 


16 


13 


0 


24 


120 


49 


117 


34 


0 


6 


41 


180 


34 


107 


0 


0 


16 


31 


'^Uir^un'm (%) 


.06 


0.04 


0. 03 


0. 02 


0.02 


0.03 



• :^/\^yh=^yi 0. Smg^^^tfco ;^7'ir/v^t Kp^^v^T^p tVv^ 
' ■^jvyY=^yi Omg^^a-Ct ht^S-^Ufci f-<!r • ;(7/^v^ h^;/ 



(34) 1 1-508 60 6 

0 2 ^. 0 . 0 6 % (Z)|5fflT\ 0 . 0 3 o fd. 





/^'y7•^7i'y(lIng) 


Tig/ml 
0.62 


0.38 




/V':/7° (0. Img) 

^xy^(48mg) 

7!)ti#*A'-f:^(5mg) 


24.3 


8. 10 




. *jl^>h=y(ling) 


9.44 


0.096 




jl>J^^'^r>(0. Img) 
7!>D>f/V*A'-f>(5ing) 


27. 72 


4. 81 




^i:/^(48rag) 


0.56 


0.07 




^xy^(48nig) 


18.3 


0.76 



(35) 11-508606 

4yi/=Lvy(Dm^^^^^r^4y\fV7-^\,t.. i o^iiAnufco 

^9 

t b \Z.^\y^U R h :^ ( 0 . 8 2 mg) <DWisWM 



^Wi . ^4 >5t^5 spj^. 

0 0 0 0 0 0 0 

15 . 21 0 0 0 0 4 

30 Oi 0 0 0 0 0 

40 . 0 0 0 0 0 0 

50 0 0 0 28 0 6 

60 0 0 0 211 0 42 

70 17 0 0 92 0 22 

80 0 29 0 59 0 18 

90 0 472 0 623 274 

100 48 199 151 27 210 127 

110 17 75 71 23 108 59 

120 598 33 69 20 53 155 

180 25 0 0 0 0 5 

A #7's''f7t'yf'f(%) .52 0.14 0.16 0.41 0.68 0.38 



ir/l^^Eudragit L30-D55T' 6 0:9'rB^=^-7"^ ^:/ilT'^Sts 



(36) 



11-508606 



/V;OS;^|li$:h.fCo Jli[L?S'1^c^;«7/^i^b->'<^t'--^M^Ji2 1 1-6 2 3 p g/m 
l-efeofc, SAcT^^^O;^/^^/ h=^>'(^¥*&^::^5ii>^ (C», ) 1 1 p g 
/ml-C. S:^^i-6?&^Jfia.l^V'^/vJ:l9i^5-l 0^i^v\ i^^/W;tT'<-f 

tlP5<:D5g:^^=»b. ^y^^K^S^^I?)! oiS^{j^UTt>. % CT (D irT =7 
iJ? b (^ftt? I? i^Eudragit L30-D55il:^V^^ ^ i , i^:3i:^^(7)4^ii^p-t-5 



(37) 1-5 0 8 6 06 

immB] 1998^2>g2O0 

"^^/vyn-zvi?, xt:Knn~/v^, 7i^v>ym^cCt'<^mfh^. (c) ^ 

-r;r:^#®?Ste^J> '^JX.^^^ /Ky;r^v-:nf-i/>'ni-X/^(Brij 36T, Brit 52, 
Brit 56, Brij 76, Brit 96, Texaphor A6, Texaphor A14, Tezphor .A60/^ ^ 
p^t-:^i^ f-/Uy:c/—;l-^V:i-^i^:^=f-\^y (Triton X-45, Triton X-100, Tri 
ton XI 14, Triton X-SOSj^,? if) , / ^/uy j: y ^i/^Kn ^v^^^ t'^ (^Jx.fi> 



(38) 1-5 08 6 0 6 

Igepal CO ^) , ;t^v'^^l/>'y/l^t'i5'^a:^X/l' (^J;i{^. Tween-20, 
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